Diminished heat-shock protein synthesis following mitogen stimulation of lymphocytes from aged donors.
Studies of the diminished mitogen-induced proliferative response of T lymphocytes from older subjects show that aging must result in some defect(s) in the intracellular events required for transition from the G0 or quiescent state through the prereplicative interval and into the first S phase of the cell cycle. This conclusion is supported by observations of diminished inducibility of the lymphokine IL-2 and its receptor during aging. The current study demonstrates that decreased proliferative response to phytohemagglutinin (PHA) is also paralleled by decreased induction during the prereplicative interval of two of the most strongly enhanced proteins in mitogen-activated T cells: HSP90 and P73, which are also members of the heat-shock protein family. Diminished induction of HSP90 and P73 is observed in lymphocytes from older subjects (mean age 75), regardless of differences in health status of the subject populations. These results suggest that in vivo aging of human T cells results in a general defect in the induction of gene products required for transition from quiescence into the S phase of the cell cycle and that diminished T cell proliferation in advanced age is not due to a specific, "intrinsically immunologic" defect in induction of IL-2 and the IL-2 receptor.